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mediated, chronic, severe, diffuse, mesangioproliferative glomerulonephritis. The etiology of this lesion is unknown. Glomerulonephritis in horses has been associated with equine infectious anemia'.' and streptococcal infectiomS In man, a history of upper respiratory tract infections often precedes the development of glornerulonephritis. The historical, serological and immunofluorescence findings in this horse are not compatible with these etiologies. The nature of the fibrillary deposits found in the glomerular basement membrane is also unknown. In man, as in this horse, fibrillary renal deposits have been associated with a nephritic or mixed clinical presentation rather than a purely nephrotic syndrome, but the fibrils reported in man had a diameter of 20 nm and a doublecontoured waL3 Although cryoglobulins have a similar appearance to the fibrils seen in this h o r~e ,~.~ the absence of cryoglobulins in the serum or in the acid eluate of the kidney suggests this is not a cryoglobulin nephropathy. Fibrillar electron-dense deposits have recently been reported in several cases of equine glomerulonephritis,6 but the size and morphology of the fibrils seen in this case differ from those previously reported. Whether this represents a different morphological manifestation of the same pathological process or a differelit phenomenon is unknown. A number of morphologic patterns of colitis have been recognized in cats." Colitis most often occurs together with lesions in the small intestine; panleukopenia virus is the most frequent cause.'' Colitis alone is rare in cats. ' Naturally occurring Tyzzer's disease has been reported in cat^.^.^.^".'' All cats had hepatic lesions and lesions in the small intestine-principally in the ileum. In only one instance was a colitis specifically mentioned.' Five of the six reported cases were in kittens less than two months of age, and four of these were most likely immunosuppressed due to concomitant viral infections.'. l o
We report two cases of colitis associated with Bacillus piliformis infection in unrelated six-week-old kittens. Both kittens had diarrhea of approximately five days duration, characterized by gray, pasty feces and occasional blood. Terminally, both had an acute onset of central nervous system signs, such as a head tilt or vacant staring, which rapidly progressed to depression and collapse. Both kittens were humanely killed in extremis.
The gross necropsy findings in both kittens were unremarkable. The intestinal content was scant, gray and liquid. The serosa of the colon had a mildly granular appearance in one kitten, and the mucosa was patchily congested. Intestinal content from the second kitten was cultured aerobically for bacteria. No pathogen was isolated. No gross lesions in the central nervous system were seen. The histological findings were restricted to the colon in both cases. The first had a thickened, hyperplastic epithelium with elongation of crypts, increased cryptal basophilia, numerous mitotic figures, and a very mature, high columnar goblet-cell rich surface epithelium ( fig. I ). There were moderate numbers of lymphocytes and plasma cells in the lamina propria and focal exocytosis of neutrophils into the intestinal lumen. In the second kitten, the majority of the crypts were elongated and lined by mature columnar epithelium with numerous goblet cells and considerable amounts of mucus in the lumen. There was a moderate plasmacytic infiltrate into the lamina propria. Many glands were lined by a cuboidal or low columnar epithelium with few goblet cells, and a few were dilated, lined by flattened epithelium and contained neutrophils and exfoliated epithelium ( fig. 2) .
In both cases, sheaves of basophilic filamentous organisms were faintly visible with hematoxylin and eosin (HE) stain in the cytoplasm of epithelial cells of crypts. These were confirmed to be numerous, elongate bacilli arranged in parallel bundles within the cytoplasm of epithelial cells when stained with Warthin-Starry silver ( fig. 3) . They occurred at all levels of the colonic glands from the base of the crypts to the surface but were principally in the upper half of the gland and especially in the superficial epithelium in the first kitten. Spore forms of the bacillus could be identified with silver stains as thicker, shorter cigar-shaped organisms in both kittens4 ( fig.  4 ). In the first case approximately 30% of the organisms were in spore form. Warthin-Starry stain also revealed large numbers of spirochetes in the colonic crypts in the second kitten. The significance of the association of these two organisms, which has been noted previously," is unclear. Since spirochetes were present in only one case, and they are known to be members of the normal colonic flora in carnivores,I4 their association with disease here was likely fortuitous.
Transmission electron microscopy confirmed the presence of the organism in two forms ( fig. 5 ). The filamentous organisms were approximately 0.35 pm in diameter, 8 to 10 pm in length with irregular moth-eaten clear areas internally and were surrounded by peritrichous flagella (fig. 6 ). The spores were 0.8 to 1.0 pm in diameter ( fig. 6, inset) . These features confirm that the organism is Bacillus pilformis.6,8
These two cases had several unusual features. Tyzzer's disease is uncommon in cats and has not previously been reported to manifest solely as colonic disease. Cats probably have some natural resistance, since they fail to become infected following experimental challenge, even after corticosteroid-induced immunosuppression.'3 No lesions consistent with immunosuppression were found in either of our kittens.
The lesions and infection were limited to the colon, with neither the ileal involvement that is usual,',* nor the hepatic lesions considered characteristic of the disease in most species.' Furthermore, the heavy colonic infestation with Tyzzer's bacilli had not caused the severe, acute necrosis of the affected tissue that is usually associated with this organism. The first kitten had a very mild mucosal colitis despite heavy infection of cells with the organism. This may be related to the unusually high proportion of bacilli in the spore form$6 which are metabolically relatively inactive. The second kitten had fewer organisms in spore form and had more epithelial cell necrosis.
The source of infection for these kittens is unknown, but at least one had been inhabiting a stable with possible access to wild mice. Infection by a mouse-adapted strain of organism could explain the reduced virulence.' In mice, a diet rich in casein has been shown to exacerbate infection with this org a n i~m .~ A change from a feral to a domestic diet may have contributed to onset of disease in these kittens. Shedding of spores in feces is believed to be the natural mode of transmission because of the presence of spores in intestinal epithelium, the infective nature of soiled bedding and the fragility of the vegetative form.' Our observation of spores in infected cells near the surface epithelium supports this belief, and suggests that both kittens may have been able to transmit the organism while having relatively mild lesions.
Terminally, both kittens had a central nervous system disorder. Neither had any gross or microscopic brain lesions. Central nervous system signs are known to occur with other colonic dijeases such as bovine coc~idiosis.~ We can speculate that absorption of bacterial toxins or altered plasma aminoacid balance due to excessive absorption of ammonia in the colon may be the cause. 7 In the absence of any other disease, it seems possible that the central nervous system depression and collapse was associated with the colonic infection with Bacillus pilformis.
The signs associated with colonic Bacillus piliformis infection in these two cats were sufficient to have caused them to be euthanized and, on the basis of the clinical assessments, the disease could be considered potentially fatal, though the colonic lesions were mild. Although the organisms in both of our cases could faintly be seen with HE stain, use of Giemsa or preferably Warthin-Starry stains on colonic sections from diarrheic kittens, with or without nervous signs, may show this disease to be more common than is presently apparent.
